TERMS OF REFERENCE FOR | NDI VI DUAL COMBATANT WORKSHOP

As a guide in assessing the current state of the art in
nodel i ng the behavior of the ICin a mlitary environment, the
follow ng Ternms of Reference (TOR) have been devel oped. The TOR
have been divided into the foll ow ng categories:

. Sinulation Requirenents: The devel opnent of any
effective software systemis driven by the user requirenments and
bounded by avail abl e resources of time/technol ogy/personnel. What
requirenments are you trying to solve and in what tinmefrane?

1. There are several key factors which focus the sinulation
of individuals in a mlitary operation as opposed to personnel
operating in a non-threatening environnment. These include
representation of the effects of the follow ng:

A. Physical Battle Environment: The IC nust be
cogni zant of the physical battle environnent, its changi ng nature
and the opportunities it presents for conpletion of his/her tasks.

1) Wiat level(s) of terrain resolution/features can be
represented in your nodel (e.g., 100 m 10 m surface
type, cultural features and vegetation)?

2) How dynamc are these features (i.e., what kind if
update rates are supported)? Does your nodel represent
dynamic terrain (shell holes, craters, collatera
danage to structures, etc.)?

3) Does your nodel support operate in real-tine and/or
coordinate with real-tinme distributed processes?

4) Wat theaters of operation and/or terrain specific
m ssi on aspects does your nodel represent (e.g., MOUT,
jungl e, desert)?

5) Does your nodel include phenomnenol ogy effects (e.g.,
weat her, illum nation, hydrology, visibility,
obscurants, etc.,)?

B. M ssion: The individual tasks or goals are defined
within the context of a mlitary m ssion.

1) Wiat mlitary operations does your nodel (e.g.,
MOUT, OOTW non-lethal, humanitarian) represent?

2) What |evel of detail or echelon of conmand does your
nodel specify on tasks? Are mlitary operations broken
into discrete tasks? Are these tasks perforned by
units, individuals, or a conbination? How detailed is
the representation of tasks?



3) Does your nodel play "casualty evacuation” and
casualty return?

C. Soldier State: Under the high stress conditions
of the physical battle environnment, sinulating the state of
t he individual beconmes an inportant factor in sinulating
behavi or. This includes both the physiol ogi cal condition and
t he psychol ogi cal status of the IC, those attributes of the
| C which may be affected by the battlefield environnment, and
inturn affect the ICs task performance. |t may be hel pful
to couch your response to these questions in terns of such
attributes as:

sensory/ percept ual

cognitive

soci al / emoti ona

physi cal

knowl edge

1) How does your nodel represent the infantry man's

situati onal awareness -- the individual's interna
under st andi ng of the environnent and tacti cal
si tuati on.

2) How does your nodel represent the individual's
know edge (awar eness) of change in the conbat status
for his/her unit? Does the individual know when his/her
unit has acconplished it's mssion? Had it's m ssion
nodi fied? Qher units?

3) Does your nodel assune the |IC has perfect know edge
of the environment? For exanple, does your nodel allow
the 1Cto get lost? Does your nodel allowthe ICto
m si denti fy/engage friendly units? Does your nodel
provide the I C perfect know edge of battle damage and
casual ti es?

4) How does your nodel represent |IC state, considering
such things as casualty/injury status, food/sleep
deprivation, notivation, training status, skill level?

5) How is conmunication represented at the | evel of the
i ndi vidual in your nodel/sinulation?

6) What does the individual conbatant know about the
eneny situation?

7) To what extent does your nodel have task dependent
definition of incapacitation or casualty, i.e., can
injuries or other state decrenents prevent perfornance
of sone tasks, but not others, or degrade task
performance in different degrees depending on the task?



8) |Is fear of injury a represented feature, i.e., does
the 1C fear certain injuries, and become cautious in
this/her actions if they perceive the chance of an
injury)? Are there simlar constraints for other
psychol ogi cal conditions?

9) Does your nodel represent cultural differences, and
if so, how?

10) Does your nodel represent the gender of the IC?

11 Do you nodel any of the capabilities, limtations,
and bi ases characteristic of human deci si on nakers
(e.g., learning, fatigue, stress, cognitive style), and
if so, how?

D. Dynam ¢ Behavi oral Response (Reactive/Proactive):
These questions deal with the ability of the sinmulated ICto
react to the physical battlefield environnent cues by
altering current behaviors or initiating new ones (Reactive
Response), or to interpret the physical battlefield
envi ronnent and respond to perceived or antici pated
conditions (Proactive Response). Certainly different |evels
of conplexity are required for each of these
representations, so it may be hel pful to distinguish between
these two types of responses in your discussion.

1) Does your nodel include the IC “reasoni ng” about the
future at any level (e.g., nodify planned actions based on
such events as the | oss of a buddy on the flank)? How?

2) |Is the IC behavior in your nodel triggered by
simul ated events that woul d correspond to sensory/ percept ual
cues (i.e., sounds, sights, snells), or is it caused by
cascadi ng events in the sinmulation architecture (i.e., does
a detection event automatically generate a fire event)

3) Does your nodel permt stressors/enhancers to affect
i ndi vi dual performance, and if so, how?

4) How is conmuni cation represented at the | evel of the
ICin your nodel/sinmulation?

5) Does your nodel represent conmand and control to the
| evel of the 1C? Wat sources of data does the IC have to
determ ne the changing battle situation, and what kind of
t ask/ behavi oral alternatives are available to respond to
changes?

6) What role does the “human in the loop” (H TL) play
in your node/simulation? Wat is the optimal role ?



[11. Design/Architecture. No sinmulation exists wthout the
infrastructure of an architecture of services and a fundanent al
phi | osophy of design. The difficulty of representing conpl ex
human behavi or has | ead many devel opers to use a human operator as
a practical “stand in” where requirenments go beyond the state of
the art.

1) At what |evel are behaviors represented by H TL?

2) How does your nodel of the IC relate behavior to
doctri ne?

3) Wiat is your methodol ogy of representing individuals
(e.g., psychol ogical, aninmation, physics-
based/ ant hr oponetric) ?

Wiy did you choose that mnethodol ogy?

What specific technol ogy did you use (i.e., taxonomc
classification, artificial intelligence, etc.)?

What are your nethodol ogy's strengths?
What are the weaknesses of your nethodol ogy?
What are the risks associated with your nethodol ogy?
4) Does your nodel play the OPFOR and GRAYFCR at the sane
| evel as it plays the Bl ue Forces?
| V. Gt her | ssues
1) Wat have you done to verify and validate(V&V) your
nodel ' s representation of behavi ors? Can you address
speci fic application donmains for which you feel your nodel
is nost valid? Least valid?
2) What data (enpirical data/real world results) did you
have access to? D d this influence your choice of
met hodol ogy, and if so, how?

3) What are the primary issues you are currently facing
simul ating the individual conbatant?

4) Wat are the nost significant technical challenges you
are currently facing with your nodel/simul ation?

What solutions did you conme up with? Wat was the supporting
rational e for that sol ution/methodol ogy?

5) Wiat are the areas that you feel theoretical research
needs to be conduct ed?



6) Are there areas where you feel inportant applications can
be devel oped, given tine and funding?

7) \What | essons or "tricks of the trade" have been | earned
as a result of your efforts that could benefit other
projects attenpting to nodel the individual conbatant?

8) |If you could start over what would you do differently?
Wy ?

Certainly the above list of issues (although possibly
exhausting) is not exhaustive and you are invited to add a
di scussion of any others (either solved or unsolved) you have
encountered as your system has been developed. It is input from
experts of your stature that will help provide DMBO with a solid
techni cal basis for Authoritative Representati on of Human Behavi or
and provide the proper tool set for energing OSD objectives in
nodel i ng and si rmul ati on.



